Objectives: The contradictory findings reported in the emergency department (ED) patient satisfaction literature may be due to methodologic differences between studies, as well as actual differences in predictors. The authors examined the stability of predictors of ED patient satisfaction across multiple assessments over 17 months. Methods: All patients who presented for emergency care to the authors' hospital during four designated time periods spanning 17 months were eligible. The participants were contacted by telephone and the following were assessed: demographics, visit characteristics, perceived waiting times, subjective quality of care indicators, and overall satisfaction. The authors computed logistic regressions to predict overall satisfaction for each of the four periods. They compared the results across the assessments, both visually and using an aggregated logistic regression, to determine the consistency of the final equations. Interpretations based on traditional p-value cut-offs and odds ratios (ORs) were compared. Results: When using a p-value cut-off strategy of p \ 0.05, notable discrepancies in the predictors of overall satisfaction were common. Six indicators, including age, perceived wait before bed placement, perceived wait before physician evaluation, physician care, discharge instructions, and waiting time satisfaction, were statistically associated with satisfaction for only one of the four assessments. In contrast, examining the size of the ORs associated with each predictor showed far fewer discrepancies. Only physician care appeared to have large differences in the strength of its relation to overall satisfaction. This trend was confirmed by the aggregated logistic regression analysis. Conclusions: Using p-value cut-offs as the sole criterion for interpreting which variables are most important in determining ED patient satisfaction is ill-advised, and may lead to spurious conclusions of discrepant findings. Nevertheless, some determinants of ED satisfaction likely differ meaningfully based on the cohort that is being examined. Overgeneralizing conclusions derived from a single ED patient satisfaction study should be avoided, especially those studies that are cross-sectional and use a single site.
Since the early 1990s, research on patient satisfaction with emergency care has grown steadily, with many studies using multivariate data analytic strategies to identify factors most predictive of global satisfaction. [1] [2] [3] [4] [5] [6] [7] [8] [9] However, inconsistencies among the findings from these studies are quite common, and firm conclusions are difficult to make. 10 The reasons such discrepancies exist are probably numerous, but seven methodologic factors are likely to be largely to blame. First, outcomes in this area are not standardized, and it is common for different studies to use different dependent variables. Although outcomes often are conceptually similar and highly correlated, such as ratings of overall satisfaction and likelihood of recommending the emergency department (ED) to others, they are not necessarily synonymous. It should be no surprise that studies using different dependent variables ultimately yield different sets of final predictors.
Second, a similar problem exists with the selection of predictor variables. Because a universally accepted pool of indicators does not exist, studies vary dramatically in the number, type, and nature of the predictors used. For example, some studies have used as few as five predictors, 6 and others have used as many as 68. 7 When the conclusions from such studies differ, this, too, should be no surprise.
Third, the research methodologies differ considerably between studies, with some studies using postal surveys 3 and others using telephone interviews. 1, 2, 6, 7 Each of these methods is susceptible to different biases, and researchers comparing them have shown that satisfaction results can differ based on the method of assessment. 11, 12 Other differences exist as well, such as discrepant exclusion criteria, use of proxy raters, and the time elapsed since the ED visit. All of these can conceivably affect results. 10 Fourth, because EDs are constantly changing as a result of market forces, staffing turnover, and protocol redesign, specific determinants of satisfaction may likewise change over time. Aspects of care most salient to patients at one point are not necessarily the same that will be most salient at a later point in time. In a similar vein, the fifth problem with the ED satisfaction literature stems from comparing results from different EDs. Factors that are most important for patients visiting an academic, urban ED may not be the same as those that are most important for patients visiting a private, suburban ED.
Sixth, many studies use predictors that are highly correlated with one another, thus violating one of the principal assumptions of regression analyses (i.e., noncollinearity). Such violations can lead to spurious findings and can artificially inflate the likelihood that different studies yield disparate results. Finally, compounding the weakness of using predictors that correlate with each other is the tendency to interpret the results of statistical analyses using a traditional p-value cut-off strategy. Many researchers considered a predictor ''important'' if it met p \ 0.05 criteria. However, such practices may artificially inflate discrepancies between studies.
Our objective was to examine the results obtained from four separate cohorts taken over 17 months to illustrate the effect of comparing results obtained during different time periods. We expected to find different predictors of patient satisfaction depending on the cohort being analyzed (e.g., some predictors, such as waiting times, would be important during one assessment, but not another). However, we also expected that by using odds ratios (ORs) and 95% confidence intervals (95% CIs) rather than p-value cut-offs, many of these discrepancies would be less dramatic. This would suggest that discrepancies between results may be due, at least in part, to the confounding effect of the data interpretation strategy rather than legitimate cohort differences. We controlled for the influence of the other five potential confounders mentioned above by using 1) the same outcome for each analysis, 2) the same set of predictors for each analysis, 3) the same methodology for each assessment, 4) patients selected from the same ED, and 5) factor scores rather than individual items as predictors to reduce multicollinearity.
METHODS
Study Design. This was a prospective, longitudinal, observational study of predictors of ED patient satisfaction. These data were originally collected for quality assurance and performance improvement purposes. Institutional review board approval was obtained from the hospital before using these data for research purposes.
Study Setting and Population. Our 28-bed ED is located in a community hospital within a metropolitan area in the southeastern United States. Annual volume is roughly 50,000 patients, with an admission rate of approximately 14%. The ED is staffed by two attending physicians and two to four resident physicians. Approximately 4% of presenting patients are triaged as emergent, 67% as urgent, and 29% as nonurgent.
Study Protocol. On four separate occasions from August 1997 to January 1999, our ED contracted with a professional health care survey group (Percy and Company, Baton Rouge, LA) to assess patient satisfaction. The survey instrument was created by a collaborative effort between the survey company, the research team, and our hospital staff. The initial item pool was pared down to a core group representing the areas of most critical interest to our ED. It was subdivided into perceived wait times, perceived care indicators, and global patient satisfaction (see below for further detail). We also recorded demographics and select visit characteristics. An agreement was made between the researchers and the survey company that the data would be used for research purposes.
During standard registration, all patients visiting our ED are asked for a best telephone number at which they are most likely reached. Using these numbers, the survey group sequentially called patients presenting during the designated time periods until they reached the target sample size; the time periods were designated as Assessment One (August/September 1997; n ¼ 300) and Assessment Two, Three, and Four (December 1997/January 1998; April/May 1998; December 1998/January 1999; n ¼ 400). This allowed for a 95% CI of 6 4% (or smaller) for proportions of satisfied patients assuming a base rate of 90% satisfied. This estimate was based on previous large-scale studies that indicate around 90% of patients are satisfied with their care. [1] [2] [3] Only one call was placed per patient. The same survey company conducted each of the four assessments using the exact same methodology for each assessment. Interviewers were experienced with conducting such surveys. They were trained to follow the structured interview and to avoid probing for additional comments. To reduce demand bias, the interviewers identified themselves as being from an independent study group, emphasized the need for frankness/honesty, and reassured patients of the anonymous nature of the survey. Calls were randomly monitored by direct observation for quality assurance by administrative staff of the survey company. All patients who visited the ED during the study period were eligible to participate. If the patient was a child or was unable to communicate because of cognitive or psychiatric deficits, the patient's caregiver who attended the visit with the patient was interviewed.
Measures.
Patient Demographics. Demographic data included age, gender, and payer status (Medicaid/Medicare, commercial insurance/health maintenance organization, and private pay/no insurance).
Visit Characteristics. These included the method of arrival, disposition (admitted, discharged/transferred), and whether the patient was treated by his or her own physician in the ED.
Perceived Wait Times. Patients estimated the length of time they waited before bed placement, the time before the physician visit (once they were in the treatment room), and the total visit duration (from registration to discharge/transfer/admit). These times are expressed in minutes.
Care Indicators. Patients' perceptions of individual aspects of care were assessed using 20 indicators measuring several domains, including registration, nursing care, physician care, discharge instructions, and the facility. For the purposes of this study, one item assessing the care/concern of the radiology technician was omitted, because it did not apply to many patients, leaving 19 indicators. Patients were asked to rate each item on a five-point scale: 1 ¼ very poor, 2 ¼ poor, 3 ¼ average, 4 ¼ good, and 5 ¼ excellent.
Patient Satisfaction. Two global indices of satisfaction were assessed using the same scale as above: overall satisfaction with care and likelihood of recommending the ED to others.
Data Analyses. Because multicollinearity between individual items is a common confound in most patient satisfaction research, 3 we factor-analyzed our measure that assessed patients' perceptions of care using data from Assessment One. We conducted a confirmatory factor analysis using data from Assessment Two to validate the factor structure. We selected a principal component extraction method with varimax rotation using the Kaiser normalization procedure, thus maximizing the independence of the factors. A factor loading of 0.50 was the minimum criterion for the item to be retained on a given factor. Subscale scores representing each factor were calculated by adding the scores on all of the items and dividing by the number of items for the particular scale. The reliabilities of the scales and subscales were explored using Cronbach's alpha, an index of internal consistency.
Once subscale scores were derived, logistic regressions using simultaneous entry were computed with all of the independent variables (demographics, visit characteristics, perceived wait times, perceived care factor scores). Ratings of overall satisfaction were used as the dependent variable. Regressions were computed for each of the four assessments. The same procedure was used to predict likelihood to recommend, the other index of global satisfaction that was measured in the survey. Because the results were similar, only the analyses of overall satisfaction are presented here. A summary of the results for likelihood to recommend is available from the corresponding author.
Some patients had missing data, because not all questions pertained to every patient. For example, if a patient was severely ill and did not remember talking with a registration clerk, he or she would not have rated the registration questions. For the purposes of the logistic regressions, missing data for these subjects were substituted with the average rating for the remainder of the items. This was done to preserve the sample size used in the analyses. However, subjects who discontinued the survey before completion or who skipped ten or more items were excluded. Consistent with other recent studies in this field, 1,7-9 overall satisfaction was dichotomized: 1, 2, and 3 (or very poor to average) were considered dissatisfied, and 4 and 5 (good and excellent) were considered satisfied.
For each analysis, the overall likelihood ratio and Hosmer-Lemeshow goodness of fit tests were conducted. 13 ORs and 95% CIs for all predictors were calculated. Residual analyses for models were performed on each of the four logistic regressions, and observations with deviance residuals greater than 4 or less than ÿ4 were checked for miscoding. Also, these data points were removed from the overall data set to determine whether the models changed significantly. Finally, we calculated a test of the homogeneity of slopes using a logistic regression with all four data sets combined. We used the interaction of each predictor and the time of assessment (e.g., perceived wait for bed placement 3 time) to investigate whether predictors showed statistically significant variability in their ability to predict overall satisfaction across the four assessments. The SPSS package (SPSS Inc., version 11.5, Chicago, IL) was used for all statistical analyses and data management.
RESULTS
Our response rates were approximately 20% to 25% for each of the assessments. Demographics and visit characteristics did not differ significantly across the four assessments (p [ 0.05) and closely matched the demographic profile of our ED patients in general. Hence, the data from all four assessments were pooled to generate Table 1 . Sample sizes reported herein are smaller than the target sample sizes because we excluded subjects who discontinued the survey before completion or who skipped ten or more items.
Factor Analysis and Scale Reliability. The exploratory factor analysis of the care indicators yielded five factors that were largely consistent with our a priori groupings based on the literature: nursing/staff care, physician care, registration process, wait time satisfaction, and discharge instructions. These factors combined to account for 84% of the variance. The individual item factor loadings are displayed in Table  2 . This structure was validated using Assessment Two data.
Cronbach's alpha reliability coefficient, which measures internal consistency reliability, was computed for the total scale, as well as each subscale, using data from Assessment One. The full-scale alpha equaled 0.96, and the subscale alphas were nursing/ staff care, 0.94, physician care, 0.96; registration, 0.88; discharge instructions, 0.97; and wait times, 0.77. These indicate moderate to very high reliability. The two indexes of global satisfaction (overall satisfaction and likelihood to recommend) correlated highly with each other (r ¼ 0.89; p \ 0.001). The proportions of satisfied patients (i.e., rated their visit as good or excellent) across the four cohorts were 79%, 93%, 86%, and 87% (chi-square ¼ 30; p \ 0.001). Table 3 summarizes the four logistic regressions. It provides the ORs and 95% CIs for all variables and indicates those variables that are statistically significant at p \ 0.05. Once again, we do not recommend relying solely on p-values to interpret one's data. Comparison of the statistically significant predictors does, in fact, suggest a discrepancy in predictors based on cohort. If one uses the traditional p-value cut-off of p \ 0.05, the only common statistically significant predictor across all four analyses is nursing/staff care. Several other variables, such as age, perceived wait for bed placement, and the physician care factor, were statistically significant in only one assessment. However, an examination of the ORs indicates that these apparent discrepancies, at least in some cases, may not be very large and may be due to using an arbitrary cut-off for the p-value. For example, the size of the differences between the ORs for age during Assessment One and Assessment Two was very small, yet it was a statistically significant predictor in Assessment One but not Assessment Two. One should not, therefore, conclude based on the p-values alone that age was an important predictor in one analysis and not the other. The same caveat also appears to apply to perceived wait before bed placement and perceived wait for physician evaluation. This being said, even when examining the ORs, there still appears to be some discrepancy between predictors across different assessments. The most apparent predictor that this applies to is the physician care factor. The OR for Assessment Four was 9.14 (95% CI ¼ 2.74 to 30.52), whereas for the other assessments it was considerably smaller, ranging from 1.10 to 1.59. This difference is substantial and not likely to be due to chance. The final aggregated logistic regression using the interaction between predictors and time of assessment supported the observation that the physician care factor showed statistically different relations with overall satisfaction across assessments. No other predictor was found to be statistically different across assessments using this analysis.
Very few subjects were found to have deviances of greater than 4 or less than ÿ4. None of the models reported herein changed significantly when these subjects were removed. Hosmer-Lemeshow tests for each analysis indicated good fit for all of the analyses.
DISCUSSION
Many published studies have examined the association between ratings of ED satisfaction and a variety of patient attributes, visit characteristics, waiting times, ED characteristics, and perceptions of care. [1] [2] [3] [4] [5] [6] [7] [8] [9] These studies are based on the assumption that the items that remain statistically significant in the final multivariate equation should represent the ''most important'' or ''strongest'' determinants. Often, based on these results, researchers then make suggestions about areas that should be targeted by EDs for intervention to maximize satisfaction. However, these studies share important methodologic differences, and it is not surprising that their results contradict each other. We used our data to illuminate how such contradictions can arise because of cohort effects and use of p-value cut-offs to determine ''importance.'' Changes over Time: Consistency across Assessments. A possible reason for discrepant findings among patient satisfaction studies rests in the stability of satisfaction and its determinants over time. Most studies have used cross-sectional assessments taken during a discrete time period, leading to snapshots of determinants of patient satisfaction. 10 However, determinants of satisfaction may fluctuate over time as a result of chance, measurement error, changes in societal trends in health care attitudes, changes in utilization patterns, and ED modifications that impact quality of care, such as staff turnover and process redesign. Given this, we should not expect studies conducted over different time periods to remain stable.
We observed some notable consistencies across all four assessments. Most striking was the fact that nursing care was clearly the strongest predictor across Odds ratio from the four assessments differed from each other at p \ 0.05. k ''Undefined'' indicates quasicomplete separation. Because there were no admitted patients who were dissatisfied in this assessment wave, there was a ''zero cell,'' making the odds ratio undefined.
all four cohorts. Not only was it the only predictor that remained statistically significant at p \ 0.05 across all four assessments, it also showed the largest OR of all 15 predictors for each analysis. This consistency is truly impressive, considering these assessments spanned 17 months and encompassed many changes in nursing personnel and ED processes. Other clear consistencies include the weak or nonexistent association between overall satisfaction and gender, insurance status, method of arrival, admission status, whether the patient was treated by his or her regular physician, perceived total length of stay, and satisfaction with the registration process. These items were consistently weak predictors of overall satisfaction regardless of whether one examined the ORs or p-values.
However, not all predictors showed consistent associations with overall satisfaction across all four cohorts. These inconsistencies are made even more dramatic depending on which data interpretation strategy one used. If we had followed the strategy of using a p-value of \0.05 to determine the ''strong'' or ''important'' determinants of overall satisfaction, we would have concluded that notable inconsistencies existed across the four assessments. Six predictors, including age, perceived wait before bed placement, perceived wait for physician evaluation, physician care, discharge instructions, and wait time satisfaction, were statistically significant for only one of the four analyses. This means that if we compiled a list of the statistically significant predictors for each of the four assessments, the four lists would all be different from one another (with the exception that nursing care would be on all four lists). Consequently, if we based our understanding of what is important in determining ED satisfaction based on p-values alone, we might conclude that wait for bed placement is important if we focused on Assessment One but unimportant if we focused on Assessment Two-even though the sizes of the ORs were very similar. By way of analogy, if we viewed each of the assessments as a separate study appearing in a journal, we would conclude that there is little consistency within the patient satisfaction literature.
Conversely, if one examines the ORs to get a deeper appreciation for the magnitude of the relations between predictors and overall satisfaction, the discrepancies between the assessments become far less dramatic. For example, although age is a statistically significant predictor in Assessment Two but not Assessments One, Three, and Four, the ORs for age across the cohorts are very similar in magnitude and variability: they all are very close to 1.00. This suggests that age, though statistically significant in one cohort, really did not differ markedly in the strength of its association with overall satisfaction (i.e., it was a weak predictor). In other words, the consistency of age as a predictor was much greater if one examined ORs instead of p-values.
Although use of a p-value-based interpretation strategy appears responsible for many of the ''discrepancies'' we observed, it appears insufficient to explain all of the differences in predictors noted between assessments. For example, physician care was clearly a strong predictor of satisfaction for Assessment Four, with an OR of 9.14 and 95% CI ¼ 2.74 to 30.52. However, in the other three assessments, the ORs were small. This suggests that, for one cohort, physician care was a very strong predictor of overall satisfaction, but for the other three it was not. The strength of this conclusion is supported by the results of the logistic regression conducted using the combined data and the interactions between the predictors and assessment. This analysis showed that physician care was the only predictor that actually differed statistically in the size of its association with overall satisfaction across time. Therefore, whether relying on a visual examination of the size of the ORs across assessment or by relying on the results from the aggregate logistic regression analysis, we can conclude that legitimate differences existed in the extent to which physician care was a salient predictor of overall satisfaction among the cohorts.
The incongruity observed between assessments implies that basing our understanding of which factors are most important in determining ED satisfaction using a single, cross-sectional assessment is ill advised, even if one is using ORs to help interpret the data. Rather, investigators and readers of the literature should be sensitive to the fact that predictors may represent only a ''snapshot'' of a particular ED. A given ED is constantly changing and is embedded within a changing social milieu, and it is naive to believe that predictors remain stable under such conditions. Even with the limitations discussed above, we can make some conclusions about determinants of ED patient satisfaction by examining the trends and patterns across the four cohorts and by using the extant literature to support these conclusions. Much debate exists in the field regarding the relative importance of waiting times. We showed that the quality of nursing care consistently accounted for more variance across all four analyses than any of the indexes of waiting time that we assessed. This is particularly noteworthy because we included a measure of waiting time satisfaction, which has repeatedly been shown to be more strongly predictive of overall satisfaction than actual waiting times. 1, 8 Other research groups, using samples taken from across the country and using differing methodologies and assessment instruments, also have found that patients' perceptions of ED staff's behaviors and attitudes are more important than waiting times (actual or perceived) in determining overall satisfaction with ED care.
1-3,6,9 If patients are not satisfied with the care given by their providers, then dissatis-faction with their overall visit is overwhelmingly likely to occur-even in the face of short waiting times and satisfaction with other aspects of the ED visit-or, put differently, speed cannot compensate for rudeness or disrespect.
LIMITATIONS
There were several limitations associated with our study. First, the representativeness of our samples may have been limited. Because of the strategy used by the survey company (i.e., they placed only one call to each number), there was a low catchment rate (;20%-25%). However, the sample sizes were large to reduce the impact of this limitation. The demographics of our sample were very similar to those of the ED as a whole, suggesting that the sample was demographically representative of the ED. Moreover, the four different samples did not differ markedly from each other in demographic composition or in other patient characteristics. This, however, does not address the issue of generalizability to other EDs that may be dissimilar to ours or in different locales and cultures. This limitation is less salient when one considers our caveat mentioned above-namely, it is inappropriate to generalize results obtained from one ED to the field as a whole. Consequently, when forming conclusions about predictors, we emphasized only those that received consistent support across all or most assessments and that have been replicated by the majority of other studies.
Determinants of satisfaction may differ based on the patient's acuity, the chronicity of the illness, or previous experience with an ED. A patient presenting with a small laceration may view waiting times differently than someone with severe abdominal pain of acute origin. This is an important consideration, because sample differences across these variables could account for differences noted in determinants over time. One sample may have a greater proportion of acutely ill patients, for example. We cannot fully account for differences in sample composition based on acuity, chronicity, or previous ED experiences. However, we did find that two factors that might be related to acuity-method of arrival and disposition-did not differ across assessments. This, combined with the fact that the demographic and visit characteristics assessed did not differ across our samples, gives us confidence that our samples were fairly homogeneous. Nevertheless, future studies should consider this and specifically test the impact that acuity, chronicity of the illness, and reason for using the ED has in creating predictor instability.
Ideally, when conducting research on determinants of satisfaction, one should measure all possible predictors of satisfaction and pare them down by reducing collinearity and through factor analysis. Only then can one state with confidence that the predictors that remain in the final model are truly the strongest. However, this strategy is often not practical, and it ignores previous research that has proven certain potential determinants, such as actual waiting times, to be unimportant. We attempted to keep our range of variables as broad as possible but could not include a comprehensive list of all potential predictors. We restricted our variables to those that have been found in previous satisfaction studies to be important or that might have heuristic value. This lack of predictor inclusiveness is less of a limitation for our study when one considers that our main objective was to look at how the same predictor set could yield different equations over time, rather than make a statement about which, of all possible predictors, are most important.
Some critics question the relevance of using global satisfaction as an outcome variable. There is some merit to this critique. Although measured and reported commonly in clinical settings, there are few convincing data using ED patients indicating that such a global measure of patient satisfaction is strongly associated with other objective outcomes, such as compliance with medical regimen, return to the same ED for care, paying one's medical bill, or filing of formal complaints or malpractice claims. 10 At this point, it is simply accepted on faith that such a measure is important, both in its own right and in relation to other important outcomes.
Finally, we had limited variability in satisfaction scores. Most patients fell in the good to excellent range across most of the variables measured. This restriction in range is common and can potentially mask important differences. Some experts suggest using a skewed scale to improve variability (i.e., fair, good, very good, outstanding, and best ever, rather than very poor, poor, fair, good, and very good). 10 Future research should bear in mind that journal editors and statistical experts recently have championed attempts to move away from traditional inferential statistics and p-values as a sole method for determining ''importance,'' ''significance,'' or ''improvements.'' 14, 15 As we have shown, overreliance on p-values may lead to spurious, inaccurate, or overgeneralized conclusions. Also, p-values do not provide information on the magnitude of the relation between variables. We tried to illustrate a combined approach here, namely, using both p-values and effect sizes to ask, ''How likely is this to be due to chance?'' and ''How big is the effect?'' However, changes in statistical sophistication will not overcome the limitations inherent in observational data. More interventional studies that actually experimentally manipulate various aspects of provider behavior or ED processes to determine if such changes actually lead to improved satisfaction are needed. The field is woefully bereft of such research, but a few illustrative studies exist that follow such methods. 4, 16, 17 More research is also needed to determine the exact nature of both the direct and indirect influences of actual wait times and delays. Several studies have recently begun to illuminate this area, 8, 18, 19 and further work building on these efforts using the disconfirmation hypothesis would be the next logical step. Finally, more multicenter studies are warranted that compare across hospitals 3 in an effort to show generalizability and to find replicable hospital or population-based correlates of satisfaction.
CONCLUSIONS
Even when controlling for other potential confounds, we observed some differences in predictors of ED satisfaction across assessments. When interpreting patient satisfaction results, whether they are presented in the scientific literature or pertaining to one's own ED, the following guidelines should be remembered: 1) the results are only representative of the particular patients seen during the particular period of time covered in the assessment; 2) individual predictors may have a high degree of collinearity, which may spuriously affect multivariate analyses; 3) when attempting to construct theories or make global statements about ED patient satisfaction, more reliable conclusions can be made by observing patterns over time, across different EDs, and across multiple outcome variables as opposed to using a single assessment at a single ED with a single outcome variable; and 4) effect size estimates should be emphasized rather than p-values alone when interpreting the data analyses.
